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disorder in main residue; R factor = 0.051; wR factor = 0.151; data-to-parameter 
ratio = 16.2. 



Experimental 

Crystal data 

C26H26O4 
M, = 402A7 
Monoclinic, P2 l /c 
a = 8.5871 (5) A 
b = 19.884 (1) A 
c = 12.7591 (8) A 
P = 97.302 (1)° 

Data collection 

Bruker SMART 1000 

diffractometer 
Absorption correction: none 
12570 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.051 

wR(F 2 ) = 0.150 

5 = 1.00 

4693 reflections 

290 parameters 



V = 2160.9 (2) A 3 
Z = 4 

Mo Ka radiation 

p. = 0.08 mm~' 

T = 295 (2) K 

0.48 x 0.45 x 0.40 mm 



4693 independent reflections 
2761 reflections with / > 2o'(7) 
R in , = 0.045 



28 restraints 

H-atom parameters constrained 
Ap max = 0.26 e A~ 3 
Ap mi „ = -0.22 e A~ 3 



In the title compound, C 2 6H 2 60 4 , steric crowding of the Ph 3 C- 
group with the -CH(C0 2 Et) 2 unit leads to a long C— C bond 
[1.585 (2) A], One of the two ethyl groups is disordered over 
two sites in a 60:40 ratio. 

Related literature 

For the synthesis by direct reaction of trityl chloride with 
diethyl malonate, see: Patai et al. (1962). For the medicinal use 
of the compound, see: Brugnara et al. (2000); Lencer et al. 
(2002). For a related crystal structure, 3-(triphenylmethyl)-2,4- 
pentadione, see: Sykora et al. (2007). 



Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 2003); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2008). 

We thank the Key Subject Construction Project of Hunan 
Province (No. 2006-180), the Key Scientific Research Project 
of Hunan Provincial Education Department (No. 07A023) and 
the University of Malaya for supporting this study. 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT2717). 
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Diethyl 2-(triphenylmethyl)malonate 
X.-Y. Yuan, M. Zhang and S. W. Ng 

Comment 

The title compound can be synthesized by triturating triphenylmethyl chloride with diethyl malonate, which is an active 
methylene compound (Patai et ah, 1962). The compound belongs to a class of triarylmethane derivatives that have been 
patented for the treatment of diarrhoea (Lencer et ah, 2002) as well as for sickle-cell anemia (Brugnara et ah, 2000). The 
compound (Scheme I, Fig. 1) features crowding of the PI13C- portion with the -CH(C02Et)2 portion, which leads to a long 
carbon-carbon bond [1.585 (2) A]. The distance is similar to that [1.587 (3) A] found in 3-(triphenylmethyl)-2,4-pentadione 
(Sykorae^a/., 2007). 

Experimental 

To a solution of diethyl malonate (1.15 g, 7. 18 mmol) in anhydrous ethanol (6 ml) was added powdered magnesium (0.18 
g, 7.4 mmol) along with several drops of carbon tetrachloride and a granule of iodine. After the reaction has abated, the 
mixture was heated until the magnesium had dissolved completely. The solvent was allowed to evaporate. The solid material 
was ground with benzene (4 ml). The solvent was again evaporated. The residue was redissolved in benzene (4 ml), and 
to the solution was added triphenylmethyl chloride (2 g, 7.18 mmol) in benzene (4 ml). The mixture was stirred for five 
hours until it turned pale green. 10% Hydrochloric acid was added to dissolve the precipitate of magnesium hydroxide. The 
solution was extracted twice with benzene (4 ml). The combined organic portions were washed twice with water (5 ml) 
before being dried over an anhydrous salt. The solvent benzene was evaporated and the product recrystallized from acetone 
to afford colorless crystals (yield 75%); m.p. 411-412 K. 

Refinement 

One of the two ethyl groups is disordered over two sites in a 0.60 (1):0.40 (1) ratio. The O-C distances were restrained 
to 1.45±0.01 A and the C-C distances to 1.50 + 0.01 A. The anisotropic displacement parameters of the disordered atoms 
were restrained an isotropic behaviour. 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.93 to 0.97 A) and were included in the refinement 
in the riding model approximation, with (7(H) set to 1.2 to 1.5C/ e q(C). 
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Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) plot of at the 50% probability level. Hydrogen 
atoms are drawn as spheres of arbitrary radius. The minor disorder component of the ethyl 
group is not shown. 



Diethyl 2-(triphenylmethyl)malonate 



Crystal data 
C26H26O4 
M,- = 402.47 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 8.5871 (5) A 
b= 19.884 (1) A 
c= 12.7591 (8) A 
P = 97.302 (l) 0 

V= 2160.9 (2) A 3 
Z=4 



^(000) = 856 

D x = 1.237 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3695 reflections 

6 = 2.6-27.1° 

H = 0.08 mnT 1 
7=295 K 
Block, colorless 
0.48 x 0.45 x 0.40 mm 



Data collection 

Bruker SMART 1000 
diffractometer 

Radiation source: medium-focus sealed tube 

graphite 

(p and co scans 

12570 measured reflections 

4693 independent reflections 



276 1 reflections with / > 2o(i) 



©max - 27.1°, 1 
/» = -8->ll 
k = -25^25 
/ = -16-»15 



, = 1.9° 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )] = 0.051 
wR(F 2 ) = 0.151 
5= 1.00 

4693 reflections 
290 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 0 2 ) + (0.07 35P) 2 + 0.2019P] 

where P = (F 2 + 2F c 2 )/3 

(A/0) max = 0.001 

Apmax = 0.26 e A~ 3 



sup-2 



supplementary materials 



28 restraints 



Ap„ 



= -0.22 e A 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Ol 


0.53297 (19) 


0.54974 (7) 


0.74906 (12) 


0.0649 (4) 


02 


0.64769 (19) 


0.50922 (8) 


0.61546 (13) 


0.0669 (5) 


04 


0.24156 (16) 


0.46954 (7) 


0.79704 (10) 


0.0502 (4) 


03 


0.19910(17) 


0.51697 (8) 


0.63787 (11) 


0.0613 (4) 


CI 


0.4903 (2) 


0.38239 (8) 


0.71672 (13) 


0.0358 (4) 


C2 


0.6123 (2) 


0.39784 (8) 


0.81297 (13) 


0.0359 (4) 


C3 


0.7724 (2) 


0.39498 (10) 


0.80592 (15) 


0.0449 (5) 


H3 


0.8065 


0.3808 


0.7432 


0.054* 


C4 


0.8819(2) 


0.41277(11) 


0.89050 (17) 


0.0557 (5) 


H4 


0.9885 


0.4104 


0.8842 


0.067* 


C5 


0.8340 (3) 


0.43394 (10) 


0.98370 (17) 


0.0567 (6) 


H5 


0.9076 


0.4454 


1.0408 


0.068* 


C6 


0.6760 (3) 


0.43800(10) 


0.99189 (15) 


0.0495 (5) 


H6 


0.6428 


0.4524 


1.0547 


0.059* 


C7 


0.5668 (2) 


0.42082 (9) 


0.90763 (14) 


0.0425 (4) 


H7 


0.4605 


0.4246 


0.9141 


0.051* 


C8 


0.5680 (2) 


0.33995 (9) 


0.63526 (14) 


0.0395 (4) 


C9 


0.6181 (2) 


0.27544 (9) 


0.66570 (16) 


0.0495 (5) 


H9 


0.6047 


0.2602 


0.7329 


0.059* 


CIO 


0.6866 (3) 


0.23381 (11) 


0.5992 (2) 


0.0590 (6) 


H10 


0.7203 


0.1912 


0.6220 


0.071* 


Cll 


0.7059 (3) 


0.25471 (12) 


0.49889 (19) 


0.0624 (6) 


Hll 


0.7513 


0.2264 


0.4534 


0.075* 


C12 


0.6575 (3) 


0.31736 (13) 


0.46735 (18) 


0.0620 (6) 


H12 


0.6697 


0.3318 


0.3995 


0.074* 


C13 


0.5898 (2) 


0.36049 (11) 


0.53507 (15) 


0.0520 (5) 


H13 


0.5591 


0.4035 


0.5123 


0.062* 


C14 


0.3499 (2) 


0.33914(9) 


0.74171 (14) 


0.0388 (4) 


C15 


0.3452 (2) 


0.30478 (9) 


0.83520 (16) 


0.0480 (5) 


H15 


0.4302 


0.3075 


0.8881 


0.058* 


C16 


0.2164 (3) 


0.26641 (11) 


0.8516 (2) 


0.0628 (6) 


H16 


0.2153 


0.2439 


0.9154 


0.075* 


C17 


0.0903 (3) 


0.26130 (12) 


0.7744 (2) 


0.0677 (7) 


H17 


0.0027 


0.2363 


0.7863 


0.081* 


C18 


0.0944 (3) 


0.29331 (11) 


0.6800 (2) 


0.0657 (6) 


H18 


0.0101 


0.2895 


0.6269 


0.079* 


C19 


0.2231 (2) 


0.33111 (10) 


0.66349 (17) 


0.0522 (5) 


H19 


0.2253 


0.3518 


0.5983 


0.063* 


C20 


0.4235 (2) 


0.45117(9) 


0.66689 (14) 


0.0381 (4) 


H20 


0.3912 


0.4426 


0.5916 


0.046* 


C21 


0.5482 (2) 


0.50592 (9) 


0.67315 (15) 


0.0436 (5) 


C22 


0.2799 (2) 


0.47852 (9) 


0.71124 (15) 


0.0401 (4) 


C23 


0.6698(11) 


0.5959 (4) 


0.7676 (7) 


0.072 (2) 



Occ. (<1) 



0.60(1) 
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-0.0127 
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C26 


-0.0156(3) 


0.58803 (13) 


0.5784 (2) 


0.0773 (8) 




H26A 


-0.1078 


0.6097 


0.5975 


0.116* 




H26B 


-0.0446 


0.5583 


0.5199 


0.116* 




H26C 


0.0562 


0.6214 


0.5587 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


C/ 33 




U 12 


C/ 13 


t/ 23 


Ol 


0.0754 (11) 


0.0514 (8) 


0.0723 


(10) 


-0.0232 (8) 


0.0262 (8) 


-0.0127 (8) 


02 


0.0595 (10) 


0.0647 (10) 


0.0821 


(11) 


-0.0104 (8) 


0.0309 (9) 


0.0031 (8) 


04 


0.0437 (8) 


0.0608 (9) 


0.0471 


(8) 


0.0084 (6) 


0.0096 (6) 


0.0015 (6) 


03 


0.0503 (9) 


0.0776 (10) 


0.0582 


(9) 


0.0294 (8) 


0.0153 (7) 


0.0177 (8) 


CI 


0.0308 (9) 


0.0362 (9) 


0.0399 


(9) 


0.0017(7) 


0.0028 (8) 


0.0010(7) 


C2 


0.0347 (10) 


0.0307 (9) 


0.0415 


(10) 


0.0007 (7) 


0.0021 (8) 


0.0036 (7) 


C3 


0.0365 (11) 


0.0484 (11) 


0.0495 


(11) 


-0.0053 (8) 


0.0042 (9) 


-0.0005 (9) 


C4 


0.0347 (11) 


0.0638 (14) 


0.0659 


(14) 


-0.0108(10) 


-0.0040 (10) 


0.0004 (11) 


C5 


0.0565 (14) 


0.0555 (13) 


0.0535 


(13) 


-0.0110(10) 


-0.0113 (11) 


-0.0013 (10) 


C6 


0.0590 (14) 


0.0432 (11) 


0.0448 


(11) 


-0.0002 (9) 


0.0005 (10) 


-0.0040 (9) 


C7 


0.0415 (11) 


0.0397 (10) 


0.0455 


(10) 


0.0051 (8) 


0.0024 (9) 


0.0015 (8) 


C8 


0.0308 (10) 


0.0426 (10) 


0.0439 


(10) 


-0.0025 (8) 


-0.0001 (8) 


-0.0066 (8) 


C9 


0.0451 (12) 


0.0433 (11) 


0.0595 


(12) 


0.0028 (9) 
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0.0479 (13) 
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0.0829 


(16) 
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0.0045 (12) 
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0.0435 (13) 


0.0681 (16) 
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(16) 
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-0.0355 (13) 
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0.0566 (14) 


0.0766(17) 


0.0544 


(13) 


0.0005 (12) 


0.0132 (11) 
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0.0504(13) 


0.0555 (12) 


0.0507 


(12) 


0.0050 (10) 
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-0.0037 (10) 
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0.0316(10) 
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(11) 
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0.0428 (11) 
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0.0571 
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0.0600 (15) 


0.0523 (13) 


0.0791 


(15) 


-0.0059 (11) 


0.0201 (13) 


0.0121 (11) 


C17 


0.0432 (13) 


0.0574 (14) 


0.1040 


(19) 


-0.0133 (10) 


0.0153 (13) 


0.0043 (13) 


C18 


0.0425 (13) 


0.0626 (14) 


0.0887 


(17) 


-0.0090 (10) 


-0.0048 (12) 


-0.0025 (13) 


C19 


0.0412(12) 


0.0524 (12) 


0.0604 


(12) 


-0.0061 (9) 


-0.0035 (10) 


0.0011 (10) 


C20 


0.0358 (10) 


0.0407 (10) 


0.0379 


(9) 


0.0033 (8) 


0.0053 (8) 


0.0021 (8) 
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Geometric parameters (A, °) 








02— C21 


1.198 (2) 


C14— C15 


1.380(3) 


Ol— C21 


1.321 (2) 


C14— C19 


1.390 (3) 


Ol— C23' 


1.451 (8) 


C15— C16 


1.381 (3) 


Ol— C23 


1.486 (6) 


C15— H15 


0.9300 


04— C22 


1.196 (2) 


C16— C17 


1.372 (3) 


03— C22 


1.333 (2) 


C16— H16 


0.9300 


03— C25 


1.459 (3) 


C17— C18 


1.367 (3) 


CI— C2 


1.540 (2) 


C17— H17 


0.9300 


CI— C14 


1.547 (2) 


C18— C19 


1.374 (3) 


CI— C8 


1.554 (2) 


C18— H18 


0.9300 


CI— C20 


1.585 (2) 


C19— H19 


0.9300 


C2— C3 


1.390 (3) 


C20— C22 


1.521 (2) 


C2— C7 


1.393 (2) 


C20— C21 


1.522 (3) 


C3— C4 


1.384 (3) 


C20— H20 


0.9800 


C3— H3 


0.9300 


C23— C24 


1.491 (7) 


C4— C5 


1.373 (3) 


C23— H23A 


0.9700 


C4— H4 


0.9300 


C23— H23B 


0.9700 


C5— C6 


1.376 (3) 


C23'— C24' 


1.492 (9) 


C5— H5 


0.9300 


C23'— H23C 


0.9700 


C6— C7 


1.377 (3) 


C23'— H23D 


0.9700 


C6— H6 


0.9300 


C24— H24A 


0.9600 


C7— H7 


0.9300 


C24— H24B 


0.9600 


C8— C13 


1.377 (3) 


C24— H24C 


0.9600 


C8— C9 


1.392 (3) 


C24'— H24D 


0.9600 


C9— C10 


1.370 (3) 


C24'— H24E 


0.9600 


C9— H9 


0.9300 


C24'— H24F 


0.9600 


C10— Cll 


1.376 (3) 


C25— C26 


1.456 (3) 


C10— H10 


0.9300 


C25— H25A 


0.9700 


Cll— C12 


1.358 (3) 


C25— H25B 


0.9700 


Cll— HI 1 


0.9300 


C26— H26A 


0.9600 


C12— C13 


1.396 (3) 


C26— H26B 


0.9600 


C12— H12 


0.9300 


C26— H26C 


0.9600 


C13— H13 


0.9300 






C21— Ol— C23' 


124.0 (6) 


C16— C17— H17 


120.3 


C21— Ol— C23 


112.0 (3) 


C17— C18— C19 


120.1 (2) 


C22— 03— C25 


116.18(16) 


C17— C18— H18 


119.9 


C2— CI— C14 


114.55 (14) 


C19— C18— H18 


119.9 


C2— CI— C8 


109.59 (14) 


C18— C19— C14 


121.6 (2) 



sup-5 



supplementary materials 



/~1 1 y] /"< 1 /NO 

C14 — CI — Co 


1 n/i o /: / 1 o N 
104.30 (13) 


ro n 

C2 — CI — C20 


1ftO OO / 1 0 N 

lUo.03 (13) 


C 1 4 — C 1 — C20 


1 no no z' i \ 
lOo.Oo (14) 


Co — CI — C20 


111 Af\ A\ 

111.41) (14) 


ro ro r^"7 
C3 — C2 — C / 


1 1 1 on /1 on 

ii /.2y (i /) 


ro ro r^i 

C3 — C2 — C 1 


10 1 0 1 /I CN 

121 .21 (ID) 


f^n /~>o n 
C / — C2 — C 1 


101 TT /I C\ 

121.2/ (ID) 


f^A ro ro 
C4 — C3 — C2 


101 O/l / 1 ON 

121.24 (lo) 


f^A /~<0 TJO 

C4 — C3 — H3 


i in i 

ny.4 


rO rO HI 

C2 — C3 — H3 


1 1 n i 
ny.4 


r^c r^/t ro 
CD — C4 — C3 


1 on o o / 1 n\ 
12U.32 (iy) 


/^C /~M \J A 

CD — C4 H4 


1 1 n o 

iiy.o 


rO U/1 

Co — C4 H4 


lift o 

i iy.o 


f^A re r^c 
C4 — CD — Co 


1 1 n o o /1 n\ 

ny.3o (iy) 


r/i rc uc 
C4 — CD — HD 


1 on i 
12U.3 


r^c rc uc 
Co — CD — HD 


1 on o 
12U.3 


rc r/: ro 
CD — Co — C / 


1 on a a / 1 n\ 
12U.44 (iy) 


rc z" 1 /; u/: 
CD — Co — Ho 


lino 

ny.o 


ro jit. 
C / — Co — Ho 


1 1 Q Q 

ny.o 


f^c ro ro 
Co — C / — C2 


101 OA /1 o\ 

121. 3U (lo) 


r£ (~*h in 
Co — C / — H 1 


1 1 n i 

1 iy.3 


ro r"7 uo 
C2 — C / — H 1 


1 1 n i 

ny.3 


n o /~"o rn 

ci 3 — Co — cy 


I 1 o o n /1 on 

II /.3U (1 /) 


pi i r O r 1 

CI 3 — Co — CI 


1 O C A O /I ON 

12D.4 / (1 /) 


rn ro r 1 

cy — Co — c i 


I i "7 oo /1 /:n 

II 1 .11 (lo) 


r n r o 

CIO — C9 — Co 


1 O 1 "7 /ON 

121.7 (2) 


pi/i rn un 

c i o — cy — Hy 


1 1 n 1 

ny.i 


ro rn un 

Co — cy — Hy 


11(1 1 

i iy. i 


rn rift pi i 
cy — CIO — Cll 


1 on a /on 
12U.4 (2) 


rn no uin 
cy — C 1 U — H 1 0 


lino 

ny.o 


n 1 nn uin 
CI 1 — CIO — H1U 


1 1 n o 

i iy.o 


no n 1 n n 
CI 2 — Cll — C1U 


1 1 n n /on 
liy.U (2) 


no n 1 xjii 
C12 — Cll — HI 1 


1 on £ 
12U.D 


n n n 1 ui 1 
C1U — Cll — HI 1 


1 on c 
12U.D 


n 1 no no 
CI 1 — C12 — C13 


1 O 1 1 /on 

121.1 (2) 


n 1 no ui i 
CI 1 — C12 — H12 


1 1 n r 

i iy.D 


C13 — C12 — H12 


1 1 Q r 

i iy.D 


pc no o 
Co — C 1 3 — C 1 2 


1 on c /on. 
12U.0 (2 ) 


po no un 
Co — C 1 3 — H 1 3 


lino 

ny. / 


no un 
C12 — C13 — H13 


1 1 n "7 

ny. / 


n c n/i nn 

C1D — C14 — ciy 


I 1 O OO /1 ON 

II 1 .Li (lo) 


n c r^i a n 
C1D — C14 — CI 


io^i o c { i a\ 
124. 2D (lo) 


no. n /i n 
c i y — C 1 4 — C 1 


1 1 O A 0 /1 /:N 
110.43 (lo) 


C14— C15— C16 


121.1 (2) 


C14— C15— H15 


119.5 


C16— C15— H15 


119.5 


C17— C16— C15 


120.5 (2) 


C17— C16— H16 


119.8 


C15— C16— H16 


119.8 



no pin i i 1 (\ 


1 1 n o 

i iy.2 


/~i i /i pin 1 1 1 n 


1 1 n o 

ny.2 


pi^i p^ pti 


ino oc /1CN 
lUo.oD (ID) 


PT) pan pi 

Czz — CzU — C 1 


1 1 C 1Q /1 A\ 

llD.3y (14) 


po i pan pi 

Cz 1 — CzU — C 1 


110 m /1/iN 
112. 3U (14) 


p->~> pan uon 
CZZ — CZU — rlZU 


1 n£ c 
lUo.o 


po i pan mn 
tz 1 — CzU — rlZU 


lUo.o 


p i pan TJTfi 

CI — CzU — hlzU 


1 n/; £. 
lUo.o 


p.^ PT1 p.1 

(Jz — Cz 1 — <J 1 


1 oi no / 1 nN 

1 23 .yo (iy) 


p,-> p -> i pipi 
Oz — Cz 1 — CzU 


1 oi no / 1 ON 
123.y / (10) 


p 1 PT1 PIPi 

(Jl — Czl — CzU 


1 1 o nc /1 /:N 
112.UD (lo) 


U4 — CzZ — Ui 


1 Ol 1 O / 1 ON 

ili.il (1 /) 


pi a /' •->-> pm 
U4 — CzZ — CzU 


1 OO 10 /I ON 

120.13 (1 /) 


p. "j PT> pin 

<J3 — CzZ — CzU 


1 no C A / 1 CN 

1U0.D4 (ID) 


p 1 pn pt a 
UI — Czi — Cz4 


1 no o /cn 

108.3 (5) 


p. i pii im a 
Ol — Czi — hlZiA 


1 1 n n 
1 10.0 


pi /i pn im a 
Cz4 — Czi — hlZiA 


1 1 n n 
110.0 


p. i pii i mo 
Ol — Czi — hlZiB 


1 1 n n 
110.0 


pi /i pn 1 1 i) 
Cz4 — Czi — hlziB 


linn 
110.0 


i in a pt] 1 1 "> T i) 
hlZiA — Czi — hlziB 


1 no a 
100.4 


p 1 pill PT/1' 

Ol — Czi — Cz4 


1 no c /on 
103. D (/) 


p. i piii 1 1 ~> i p 
U 1 — Cz 5 — HziC 


111 1 
111.1 


Cz4 — Czi — hlz3C 


111 1 
111.1 


P 1 PTT TTn FA 

UI — Cz3 — H23U 


111.1 


Cz4 — Czi — hlZiL) 


111 1 
111.1 


hlziC — CzJ — H23L) 


1 nn n 

loy.o 


pn PT/1 TTT/1 A 

Czi — Cz4 — Hz4A 


109.5 


P11 pi/I IT") ,1 T") 

Czi — Cz4 — hlZ4r> 


1 nn c 

ioy.5 


i n , i a pi/i i n ,i t") 
hlz 4 A — C Z 4 — hlz 4r> 


1 nn c 

loy.D 


P11 pi/| TJ1/1P 

Czi — Cz4 — hlz4C 


1 nn c 

loy.D 


I Jl , 1 A pi /I 1 |1 ,1 / ' 

hlz 4 A — C Z 4 — hlz 4C 


1 nn c 

loy.D 


1 |1 ,1 T) pi /I TJ1/1P 

hlz4r> — Cz4 — hlz4C 


1 nn c 

loy.D 


pni pi/ii m/irv 
Czi — Cz4 — Hz4h) 


1 nn c 

ioy.5 


CZ3 — CZ4 — rlZ4n 


1 no c 

luy.D 


I |1 ,1 FA PI/1' I 11 ,1 C 

hlz4L) — Cz4 — hlz4b 


1 nn c 

luy.D 


Pill PT,|! TT1/1TT 

Czi — Cz4 — hlz4h 


1 nn c 

luy.D 


I I T 1 r\ PI/11 TT1/1TT 

hlz4L) — Cz4 — hlz4h 


1 nn c 

luy.D 


U"i AU f^^iA 1 TT1 /I ET 

hlz4b — Cz4 — hlZ4h 


1 nn c 

luy.D 


p-|/ pic PQ 

Czo — Czj — Ui 


1 no oc / 1 nN 
lUo. /D (iy) 


P1/' pic I 1 1 C A 

Czo — Czj — hlz j A 


1 nn n 

luy.y 


p. i pic 1 nc a 
Ui — Czj — hlz j A 


1 nn n 

luy.y 


p i r pic I ncD 

Uzo — Uzj — hlZDB 


1 nn n 

luy.y 


r\i pic i ncn 
Ui — Czj — hlZjB 


1 nn n 

luy.y 


H25A— C25— H25B 


108.3 


C25— C26— H26A 


109.5 


C25— C26— H26B 


109.5 


H26A— C26— H26B 


109.5 


C25— C26— H26C 


109.5 


H26A— C26— H26C 


109.5 



sup-6 



supplementary materials 



C18 — C17 — C16 


119.4 (2) 


H26B — C26 — H26C 


109.5 


C18 — C17 — H17 


120.3 






pi a p 1 pi pi 
C 1 4 — C 1 — C2 — C 3 


no ni / 1 H\ 

13o.U3 (1 /) 


pin pi /| pi f pu 

C 1 y — C 1 4 — C 1 j — C 1 o 


-2.7 (3) 


po p 1 pi pi 
Co — C 1 — C2 — C 5 


01 o /">\ 
21 .2 (2) 


P i py Pic pi/: 

C 1 — C 1 4 — C 1 J — C 1 0 


1 *7A O 1 no\ 

—i /y.2i (lo) 


pi pi pi 
C2U — CI — Cz — CJ 


1 nn on ( 1 o\ 
-1UU.OV (lo) 


p 1 /l PIC p 1 / P1*7 

C14 — CI j — ClO — CI / 


A A S1\ 

0.4 (3) 


pi a pi pi p~7 
C 1 4 — C 1 — Cz — C / 


-4/.0 (2) 


pi r pu PIT pi o 

C 1 j — C 1 o — C 1 / — C 1 o 


1 C ( A\ 

1.5 (4) 


PO P1 PI P"7 

Co — C 1 — Cz — C / 


1 /l A O / 1 C\ 

-lo4.4o (1!)) 


/ • i /C P1*7 pi o P1A 

Clo — CI / — Clo — Cly 


1 A SA\ 

-1.0 (4) 


p^>n p 1 pi p~7 
C2U — C 1 — Cz — C / 


/3.4o (ly) 


piq pin p i /i 
CI / — Clo — Cly — C14 


1 A 

-1.4 (3) 


p~7 pi pi p/i 
C / — Cz — Cj — C4 


1 c n\ 

1.5 (3) 


pi f pi /| P1A Pi O 

c i j — c 1 4 — c i y — c i o 


3.2 (3) 


pi pi pi p/i 
C 1 — Cz — Cj — C4 


1 *7£ AC / 1 *7\ 

1 /o.UD (1 /) 


p 1 pi /| P1A PI O 

ci — c 1 4 — c i y — c i o 


1 *7A Oft /1 0\ 

1 /y.oy (lo) 


pi /""i p^i pc 
Cz — C3 — C4 — CD 


-0.2 (3) 


PO pi PTA no 

C2 — C 1 — C2U — C22 


OA £7 /1 0\ 

-oy.o / (lO) 


pi p/i pc p/r 

Cj — C4 — C5 — Co 


-0.7 (3) 


p i a pi po n P ") ") 

C14 — CI — C2U — C22 


oc 1 /0\ 

3 j. 3 (2 J 


p/i pc p/: /~""7 
C4 — CD — Co — C / 


0.2 (3) 


p o PI POA POO 

Co — C 1 — C2U — C22 


1 /l A 1 A / 1 C\ 

i4y.3y {[j) 


pc P£ f^n po 
CD — Co — C / — Cz 


1.2 (3) 


PO P 1 po A PO 1 

C2 — C 1 — C2U — C2 1 


i c o/^ / 1 n\ 
3D.OO (iyj 


pi po p~7 p/: 
CJ — Cz — C / — Co 


-2.0 (3) 


p 1 /l pi POA PO 1 

C 14 — C 1 — C2U — C2 1 


1 /^A Ol /"I /l\ 

1oU.o3 (14) 


pi pi p~7 P£ 
C 1 — Cz — C / — Co 


1 "7£ CC / 1 


po pi poA PO 1 

Co — C 1 — C2U — C2 1 


OC AO ( 1 0\ 

— oj.Uo (loj 


pi p 1 po n i 
Cz — C 1 — C 0 — C 1 j 


i i r o£ /i r\\ 

— 11 j. lb {ly) 


^TJ' P. 1 po 1 PiO 

C2 5 — U 1 — C2 1 — U2 


1 A 1 /C\ 

1U.1 (j) 


P1 /l p 1 po 

C14 CI — Co — CI 5 


ni <co /1 n\ 

121.o2 (ly) 


POI p.! PO 1 / ~»o 

C2J — <J1 — C21 — (J2 


in /: 

— 1U.0 (o) 


p^>A p 1 po P11 
CzU — C 1 — Co — C 1 J 


5.2 (2) 


PTJ! Pi POI POA 

C2J — <J1 — C21 — C2U 


1 /CA 1 /C\ 

-ioy.3 {j) 


pi pi po pn 

Cz — ci — Co — cy 


£C C /">\ 

OD.D (2) 


POI Pi1 PO 1 POA 

C23 — Ol — C21 — C2U 


1 *7A A /C\ 
1 /U.U (j) 


pi a p 1 po pn 

c 1 4 — c i — c o — cy 


f 7 / /0\ 
—3 / .D (2) 


/'n poa po 1 PiO 
C22 — C2U — C2 1 — U2 


1 CI & C / 1 A\ 

— 1j3.oj (ly) 


nft P1 po pn 

czu — c i — Co — cy 


-i /i.yo (lo) 


p 1 POA PO 1 P.O 

C 1 — C2U — C2 1 — U2 


77.3 (2) 


pi i po pn rti/i 

c i i — Co — cy — C 1 u 


0.1 (3) 


POO POA P0 1 Pi 1 

C22 — C2(J — C2 1 — <J 1 


O C *7 /">\ 

2D. / (2) 


pi po pn nn 

c i — Co — cy — C 1 U 


1 *7A 1 *7 /1 0\ 
1 / (1 /) 


p 1 POA PO 1 Pi1 

C 1 — C2U — C2 1 — <J 1 


1 A1 OA ( 1 *7\ 

— lU3.2y (1 /) 


po pn nfi pi i 

Co — cy — C 1 U — C 1 1 


a n /I \ 

-0.9 (3) 


PTC pii poo r\A 

C2D — U3 — C22 — U4 


1 1 /"3\ 

1.2 (3) 


pn nn rn 

cy — C1U — Cll — C12 


A *7 (1 \ 

0.7 (3) 


PIC Pii poo POA 

C2j — <J3 — C22 — C2U 


1 HH OO / 1 n\ 

— 1 / / .00 (iy) 


pin pi i pn pn 
C1U — CI 1 — Clz — C13 


0.3 (3) 


P0 1 POA PO") P./1 

C2 1 — C2U — C22 — <J4 


1 fin 1 {~)\ 
— 1UU.J (I) 


pn po p 1 1 pn 
cy — Co — C 1 i — C 1 2 


0.9 (3) 


p 1 POA POO pi /I 

C 1 — C2U — C22 — <J4 


hh n /ll 
2 /.U (i) 


pi po pi i pi o 
C 1 — Co — C 1 J — C 1 2 


_ 1 lo.il (loj 


P0 1 POA POO P,"3 

C2 1 — C2U — C22 — Uj 


/o.oy (iyj 


pii pn pi i po 
CI 1 — Clz — CI i — Co 


1 1 

-1.1 (3) 


p 1 POA POO P.1 

CI — C2U — C22 — <J3 


1 c/i m /I ci 
-154. U2 (ID) 


pi pi P1/1 PIC 

Cz — C 1 — C 1 4 — C 1 D 


1 1 p. /1\ 

-13.0 (2) 


POI Pi1 POO po /I 

C2 1 — U 1 — C2 3 — C24 


1 CH P. /ON 

-157. U (8) 


C8— CI— CI 4— CI 5 


106.85 (19) 


C23'— Ol— C23— C24 


75.1 (19) 


C20— CI— CI 4— C15 


-134.48 (18) 


C21— Ol— C23'— C24' 


-103.9(12) 


C2— CI— CI 4— C19 


170.57 (16) 


C23— Ol— C23'— C24' 


-41.9(15) 


C8— CI— CI 4— C19 


-69.6 (2) 


C22— 03— C25— C26 


-178.7(2) 


C20— CI— CI 4— C19 


49.1 (2) 







sup-7 



supplementary materials 




sup-8 



